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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3nke Ha YpOBHE CpeaHero oOimero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPEOOBAHMM K pPE3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3leioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEN  00ywaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsX, COAEpNKaHUH, OoOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOIIMXCA CpPEACTBAMU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKy yriayOiIEHHOTO YpPOBHSI IMO3BOJSIET PEATU30BAThH
3a/1ayu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABJICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJbHBIX UM TBOPYECKHUX CIIOCOOHOCTEH KaXKIIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHmuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3TUYHBIM  (UBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATIBHOCTSIM.

B nporpamme 1o (¢usuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus: TUYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHble (Ha  yriyOn€éHHoM  ypoBHe).  HayuHo-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM W TPEIAMETHBIM pe3yJibTaTaM O0ydarolu[uxcsi, OCBOMBIIMX
nporpaMMmy 10 (U3MKE Ha ypOBHE CpeAaHero oO0mero ooOpa3oBaHUs Ha
yriayOJnEHHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIBHOCTHBINA MTOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTAThI 10 F0JIaM 00y4YEeHHUS;

cojiepkaHue yuyeoHoro npeamera «@u3nka mo rogaM 00y4deHus.

[Iporpamma no ¢u3Mke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCITOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXKHOCTH ISl pealii3alldd  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKM HA YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
COXpaHEeHUs 00A3aTEIBHON YaCTH COAEPKAHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuzuyeckoit reorpadueit u actpoHomwueil. Hcmonp3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUN ONpefeNnusio Xapakrep U OypHOe pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJy4eHUsI HOBBIX MAaTEPUAIOB C 3aJaHHBIMHU CBOMCTBaMH. M3ydeHue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOydyarouierocs, B OpMUpOBaHHE YMEHH MPUMEHSATh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHoOBY Kkypca (hU3uKH Ha ypOBHE CpeHEro 0011ero 00pa3oBaHus MOJIO0KEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoena cenepanuzayuu. B coOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Bemymmum B Kypce sBIsieTcs
dbopMHUpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnosiaraeT HCIOJIb30BaHUE
FYMaHUTApHOTO TOTEHIMaNa (U3NYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOI€HHOT0 ypoBHS
IPEANoJIaraeT 3HaKOMCTBO C IIUPOKUM KPYIOM TEXHHYECKHUX M TEXHOJOTHUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanvu3yercsi MOCPEICTBOM BBEICHUA BJIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX 3KOJOTHYECKHMM IMpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKM M TEXHOJOTHH, a TaKkKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkKaHusl MPOrpaMMbl MO (PU3MKE JOJKHO OBITH MOCTPOCHO HA
MPUHLUIIAX CUCTEMHO-JEATENbHOCTHOTO noaxona. s pusuku peammzanust 3THUX
MIPUHIIMIIOB 0a3MpYyeTCsl Ha UCIOJIB30BAaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JelicTBytonlero ¢akropa ydeOHoro mpouecca. s yriayOia€HHOro
YPOBH — O3TO CHUCTEMA CAaMOCTOSTENIBHOTO YYEHUYECKOIO OKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B  mepBoMm ciydae
MPaKkTUKyM npoBoauTcs aubo B koHue 10 m 11 kmaccos, nubo mocie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpamuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce u3zydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa MTOHUMAETCSI CAMOCTOSATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIUH.

B nporpamme mno (Qu3uke cuUCTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7ab0opaTOpHBIX pabOT M MpaKTUKyMa Mpe/CTaBlieHa €IMHbIM InepeyHeM. Bribop
TEMATUKUA JIJI OTUX BUIOB YYCHHUYECKHMX IMPAKTHUUECKHX Pa0dOT OCYIIECTBIISICTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MpOoLecca UCXOAS U3 0COOCHHOCTEN MOYPOYHOTO
IUTAHUPOBAHUS W OcHamleHus: kabuHeta ¢usuku. Ilpu 3TOM oOOecneunBaercs
OBJIaJICHUE OOYYaIONUMHUCS YMCHHSMH IPOBOJUTH TIPSIMBbIE M KOCBEHHBIC
U3MEpEHUs, UCCIECAOBAHMS 3aBUCHUMOCTEH (DU3MUYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHUE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SBHO
3aJlaHHON U HESIBHO 33/IaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJSIONINE MPUMEHSTh
U3Y4YECHHbIE 3aKOHBl M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszfjena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3aa4
OPUOPUTETOM SIBIISIIOTCS 3aZlaHUs Ha OOBSACHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYECKUX SBICHUN M MPOIIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BrIOOpa
buznueckoi MOACIHU JUIsl CUTYaIluU MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUm ¢ TpeboBanusMu DI'OC COO k maTepuanbHO-
TEXHUYECKOMY OOECIeUeHHI0 y4eOHOro Impolecca Kypc (PU3MKH YriIyOJaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunHera. B kaOuHeTre GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE IS BBINOJTHEHHUS YyKa3aHHBIX B MpOrpamme IIo
¢u3MKe YYEHHMYECKHX OIBITOB, JTAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaKKe JEMOHCTPALMOHHOE 000pYyI0BaHNUE.

JlemoHCTpanimoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3UKE KIIOYEBBIX JIEMOHCTpAIUNA s
WCCJICIOBAaHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX M|
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadoT
dopMupyeTcsi B BHAC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuETe



OJTHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemaTHuyecKue KOMIUIEKTBI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPUI.

OCHOBHBIMM LIENISIMU U3y4€HUS PU3KUKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIIMUXCA K HAYYHOMY
W3YUYECHUIO TPUPOJBI, Pa3BUTUE WX HMHTEJUICKTyaJIbHBIX U  TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHE
UCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepPUH U PyHTAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCIOIb30BAaHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O poiM (PU3UKU [N Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3MKOH, NOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTikeHnue 3TUX Lened obecreunBaeTcs pelieHueM CIIeAyIoNUX 3a7a4d B
npolecce nu3ydeHus Kypca QU3MKu Ha YpOBHE CpeiHEero o01ero o0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HAHUN 00 OO0HUX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
AIEKTPOJMHAMUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI acTPOPU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIsi OOBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAE W IS TNPUHATHAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHHsS pa3IW4HbIX 334a4 C SBHO 3a/JaHHOM
¢usnyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
duznueckoir Mojenu, aaeKBaTHOW YCIOBHUSIM 3ajadd, B TOM 4YHCJE 3a7ad
HMH)KEHEPHOI'0 XapakTepa;

NOHUMaHWE (PU3UYECKUX OCHOB U TMPUHIMUIOB JEHUCTBHUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYXKAIOLIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOATENIBHOTO IJIAHUPOBAHUS W TPOBEACHUS
¢u3nuecknx OSKCINEPUMEHTOB, aHAIM3a W HHTEpPOpeTanud  WHPOPMAIHH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUS YMEHUW NPOEKTHO-UCCIEA0BATEIIBCKOM,
TBOPYECKOM JICATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpeIHETO OOIIero
oOpa3zoBaHusa BbIOMpaeTcss OOYYArONIMMUCH, [UIAHUPYIOIIUMU TPOJOHKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HENENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JTa0OpaTOpHBIX U
NPaKTUYECKUX pabOT SBISETCS PEKOMEHAOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMNBITOB C YYETOM HHIUBUAYATbHBIX
ocoOeHHoCTeN 00y4arommxcs.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIEpUMEHT U TEOpHusl B Mpollecce IMO3HaHUsl mpupojabl. HalmoneHue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MmepeHuid  pusznueckux  BeauuyuH  (abCoyifoTHasE U
OTHOCHUTEIIbHA ).

MopaenupoBanue (PU3MUECKUX SBJICHUNA M MPOIECCOB (MaTepHaibHas TOYKa,
aOCOJIFOTHO TBEPJOC TEIO0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIN
3apsin). 'unoreza. @U3WYECKHil 3aKOH, TPAHUIIBI €r0 MpUuMeHUMOCTH. Du3nueckas
TEOpHUs.

Pons u mecto dusuku B GOpMUPOBAHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTHYECKOMN AEATEIbHOCTH JIOJEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HANpsOKEHHs B IE€NU IOCTOSSHHOTO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKoMCTBO ¢ LU(]poBoit 1aboparopueit mo duszuke. [Ipumepsl usmMepeHus
bu3nUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuMxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MarepuaibHOW TOYKH, €ro IPOEKIUU Ha OCH CHCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpaduxmu.

CBobomHoe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHus. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTENbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJHOE
YCKOpPEHHUE MaTepUATbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsAA0B, LENHbIC, IIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenne naBwkeHUs Tena, OpOIIEHHOTrO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IABMIKEHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmukKym.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOHOTO MaJICHUS (pexOMEeHI0BaHO
UCIIOJIb30BaHuE HU(PpOBOH 1a00paTOpun).

N3yuenne nBWKEHUS Tena, OpPOILIEHHOro Tropu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHUSA Tella IO OKPYKHOCTH C IIOCTOSIHHOM IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHusi KOHWUYECKOTro MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHOocuTeNnbHOCTU ['amunes. HemnepuuanbHbele cUCTEMBI OTCUéTa (OmMpeneseHue,
MIPUMEDPBI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MAaCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckoll MmUpOTH. JIBHXKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, aBmxyerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TNPU JABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByX UMIMHAPOB WM WIAPOB PA3HOM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHOM CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHMKAIOUIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEII.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenue paBHOIEUCTBYIOIIECH CUJI MIPU JBUKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pe3UHOBOM 00pasile, OT ux AedopMaliui.

N3yuyeHne ABUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEpPeE3
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHUs OpyckKa MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxkeHHs Tpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBUKCHUE
TBEpAOro Tesna. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CroxxeHue cuJl, MPUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEII€TUYaThie KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHiI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOIO TeJla, UMEIOLIErO MJIO0MIA/lb OMOPBHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. Teopema 0 JBHKEHHUH IIEHTPa Macc.

NMiynbe cUitbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BUXKEHUE.

MoMeHT umITynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxXpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduueckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTH CUITBI.

Kunernueckast sHEeprusi MaTepHalibHOW TOYKW. TeopemMa 00 HW3MEHEHUU
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM mone. lloTeHumanbHas sHeprus
TeJaa B TPABUTALIMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS] MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHyuM A WIEadbHOM KUJIKOCTH KakK CIEACTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE W3MEHEHHS UMITYJIbCA TEJA C UMITYJIbCOM CHUJIBL.

HccnenoBanne cCOXpaHEHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CUIBI TPEHHSI MPU JBHXKCHUU Tela IO HAKIOHHOM
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOe oOocHOBaHue. Jluddysusa. bpoyHoBckoe naBmxkeHme. XapakTep
IBW)KEHUS W B3aUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE A3THUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. l[llkana
temneparyp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenwBuna). 3akon Jlanerona. M3omnpornecch B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJWYECTBOM BellecTBa. [ 'paduueckoe
npeJ/iCTaBlIeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DHeprueiu
MOCTYMATENHHOTO TEIUIOBOTO JIBMXKCHHUST MOJIEKYJ HJICaIbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMIKCHUSI €€ YacTHII.

TexHu4yeckre yCTPOMCTBA U TEXHOJOTHYECKHUE IMPOIECCHI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peasibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmonenue u nuccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne 1mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMJI000MEHE MEXIY rOpsiueil U XOJI0HOW BOJIOM.

N3ydeHne H30TEPMHUUECKOr0 Ipolecca (PEKOMEHAOBAHO HCIOIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30XopHOro mnporecca.

N3ydenune nzobapHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCIOBUW JId
TEPMOJUHAMHAYECKON CHUCTEMBI. BHEeNIHNME 1 BHYyTpeHHHE napameTrpsl. [lapameTpsl
TEPMOJAUHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEIUYHMH, OMUCHIBAIOIIHUX
€€ COCTOSITHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMHUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMHUKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHUe 1Jis1 BHYTPEHHENW SHEPIUU OJHOATOMHOIO HJICAIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenno€MKOCTh Tena. YAenbHass W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMS
TorinBa. Pacu€r konmumyecTBa TEmNIOTH mpu Teruionepenade. llonarue o0
aanabaTHOM mpolecce.

IlepBeii1  3ak0H TepMoAMHAMUKU. BHyTpeHHsas osHeprusa. KomnmuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3a1aHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIAUT
eMHCTBEHHAs ajguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 6e3
komrieHcaruu (Knaysuyc). HeoOpaTuMocTh MpUpOAHBIX MTPOIIECCOB.

[TpuHumner gectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTHMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLECCHI: XOJOIAUIbHUK,
KOHJUIMOHEp, AM3EIbHBIA M KapOIOpAaTOpHBIA JBUTaTeNld, NapoBas TypOuHa,
IIOJIyYEHNE CBEPXHMU3KUX TEMIEPaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPA0OTKH «TETIOBOW» M 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenue temnepaTypsl IpH aquadaTnyecKoM pacIlipeHHH.

Bosnyminoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BEIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEMIEPaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazogvie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUsl.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIMIEHHOrO TMapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTD
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. IlnaBneHune W KpucTtamuzanus. YJelabHas TEIUIOTa IIJIABJICHMUS.
CyOnumarnus.

Hedopmaruu TBEpHoro tena. Pactsokenne u cxxatue. Casur. Moayne FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacirpenrie. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHM YaCTHUI] BEIIECTBA KaK IPUYHUHA
TEIJIOBOT'O PaCUIUPEHUS Tell (Ha KaYeCTBEHHOM YpPOBHE).

[IpeobpazoBanue s3HEepruy B Pa3oBBIX MEPEXOIax.

VYpaBHEHHE TENMIOBOro OajaHca.

[ToBepxHocTHOe HaTsmKeHHE. Kod3(phUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBneHus. J[aBneHne noa UCKPUBIEHHOW MMOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX aPOB.

Kunenne. Kunenue npy noHM>X€HHOM J1aBJICHHM.

N3mepenne CUitbl MOBEPXHOCTHOTO HATSKECHUS.

OMNBITHl C MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKEHUSI.

N3mepenne moayns FOnra.

UccnenoBanne 3aBUCUMOCTH  jaedopMallid PE3UMHOBOro olpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auusl Tell U €€ MNpOSBICHUs. OJJEKTpuueckuid 3apan. [IBa Buaa
ANEKTPUUYECKUX 3apsAfaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA JJIEKTPUYECKUN 3apsAln. 3aKOH COXPAaHEHHUS DIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3JIEKTPUUECKUE 3aPSbI.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHuwm
HAIPSKEHHOCTHU AJIEKTpUUECKOro nosst. OAHOPOAHOE IIIEKTPUUECKOE TOJIE.

[ToTeHUMaNbHOCTh 3JEKTPOCTATUUECKOrO MOJIs. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnumanpHas SHeprust 3apsiaa B DJIEKTPOCTATHYECKOM  ITOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIUAJIOB 1  3JIEKTPOCTATHUYECKOTO MOJsA (Kak OJIHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI CyNIepnO3UINU AIEKTPUYECKUX TTOJIEH.

[Toe Toweunoro 3apsnma. [lome paBHOMepHO 3apspkeHHOM cdepwl. [lome
PAaBHOMEpPHO 3apsbKeHHOro mo o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOTHUKH B 3EKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JnssiexTpuku B BJIEKTPOCTATUYECKOM TOJIE. Jnznexrpudeckas
MPOHUIIAEMOCTh BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apsiKEHHOr0 KOHJIEHCATOopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOoNCTBO M IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psakKa KOHJIEHCATopa 4epe3 PeE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEINH, COJAEPKAIE KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylecTBOBaHMUS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsixxkenune U u DJ1C é&.

3akon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI W IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEAUHEHUE IMTPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CUETUYUK DIIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS W CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIA TN TTOTIEPEYHOTO CeUEHUS U MaTepuaa.

NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C 6aTapeii.

UccnenoBanne pa3HOCTH MOTEHIIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CHJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padomot, NpaKmMuKym.

HccnenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

MN3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS Ui JIAMIIbI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKAHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHUSI METAUIOB OT
temneparypbl. CBEpXIIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTD
MOJIynIpOBOJHUKOB. CBoiicTBa p—n-nepexoaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DJIEeKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Moinus. [1nasma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOI, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA ATFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii paspsa U NPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HaGmronenue snexktposnusa.

N3mepenue 3apsiga 0JHOBAJIECHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUIN MPAKTHUKYM.

CniocoObl u3Mepenus (PU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEITHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, HCCIEJOBAHUM  3aBUCHUMOCTEU
¢u3nuecKknx BENMYMH, MPOBEpPKA MPEJIOKEHHBIX THUIOTE3 (BBIOOp 3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  OKCIECPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

Me:xxnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO0006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmMyeckas BeJIWYMHA, 3aKOH,



TEOpus, HAONIOJCHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosua, ux rpapuku U cBoiicTBa. TpuroHoMeTpruueckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOUIEH cpeibl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: HUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB W MOJEKYII,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMATepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTHSI.

TI'eocpaghus: BnaxxHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
y4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHMYECKHE KOHCTPYKIIUH
(KpOHILUTENH, pelméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMs
MEXaHUKH B TEXHUKE (FMPOCKOIN, BOJAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEDP, TEXHOJIOIHH
HOJYyYeHUs] COBPEMEHHBIX MaTepHalloB, B TOM YHUCJIE HAHOMATEpUaJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIpuOOpoOB,
ra3opaspsHble JIaMIIbl, TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

BzaumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykKuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJHHWKA, KATYIIKHA U
KpyroBoro Butka). OnsIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBjIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMKM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuii MAarHUTHOM MHAYKIMH TOJISL JJIMHHOTO TPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenue nBukeHUs My4yka 3JIEKTPOHOB B MATHUTHOM IIOJIE.

[Mpunnun NEeNCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMarHeTUKOB.

UccnenoBanue AelCTBUSA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomacHumnan UHOYKYUsL.

SIBiieHne 3JIEKTPOMAarHUTHOM UHAYKUMU. IIOoTOK BeKTOpa MarHUTHOMN
uHaykiuu. OJIC uMHAyKIMHU. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpuueckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKAa.
SABnenue camonHaykuu. J/C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHMOHHAsS
MeYb, COJICHOU], 3alIUTa OT JEKTPU3ALUU T MPU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHUS 2JIIEKTPOMArHUTHOW WHTYKIIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tanenne marauTa B aJJIOMUHUEBOM (MeIHOW) TpyOe.

SIBneHre caMOMHIYKITUH.

NccnenoBanne 3aBucumoctd DIC caMOMHAYKIMU OT CKOPOCTH W3MEHEHHUS
CHUJIbI TOKA B IECIIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuUKym.

UccnenoBanue siBIeHUS 3JIEKTPOMArHUTHON UHAYKITUU.

OrnpeneneHue NHIYKIMY BUXPEBOTO MAarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJieny JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarennnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYeCcKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXAaHWYECKON sHepruu). BuiBoja
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KMHEMAaTHUYECKOTO OIHMCAHUSI.

Amvmntyna u (dasza kosjeOanuid. CBs3b aMIUITUTYAbl KOJEOAHWNW HCXOIHOU
BEJIMYUHBI C aMIUIUTYaMU KojieOaHuii e€ CKOPOCTU U YCKOPEHHSI.

Ilepuon u wactora koneOanuit. Ilepron Manabix CBOOOTHBIX KoJeOaHUU
MaTeMaTU4Yeckoro wmastHuka. [lepuon cBOOOIHBIX KOJEOAHHWI MPYKUHHOTO
MasTHUKA.

[TonsTue o 3aryxarouux kojebanusx. BeiHy)XaeHHbIe KoneOanus. Pezonanc.
PezonaHncHas kpuBas. BrnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckne ycTpoHCTBa U TEXHOJOTHUUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJlbHbIE MHCTPYMEHTHI, celicMorpad.

Hemoncmpauuu.

3anuch KoIe0aTENHHOTO IBHXKCHHUS.

HaGmronenne He3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIEOaHW rpy3a Ha HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHui U 3aBUCHMOCTH TIEPHOJIa CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBICHUS.

UccnenoBanne koneOaHuUi rpy3a Ha MAacCUBHOW MPYXKHUHE C LEIbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasiTHUKA.

3aKOH COXpaHEHMs FHEPTUU NPU KOJIEOAHUSAX Ipy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii sxkcnepumenm, nadopamopmsie padbomot, NpaKmMuKym.



N3mepenue mnepuona CBOOOJHBIX KOJEOAHWH HUTSAHOTO M NIPYKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0OJ€ KOJIEOaHUIM Ha YIIPYroM MOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTYbI 3aTyXaOMUX KOJIEOaHUM.

HccnenoBanue BbIHYX/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomacHumHubsle Ko1eO0AHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Popmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCaTopa ¢ aMIUIMTYAON CUJIbl TOKA B KOJIEOATETbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOTO0 TOKAa. AMIUIMTYIHOEC U
JEUCTBYIOIIEE 3HAUYCHHE CHUJIbl TOKA M HANPSDKEHUS TPU pa3inyHON (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHycouianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3zonanc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. I[lpousBoactBo, mnepegadya U MOTpeOIeHHE
BJIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHU4YeCcKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOT0 TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOIHBIX KOJI€OaHU OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B LEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiilcTBO U IPUHIIKIT IEUCTBUSA TpaHchopMarTopa.



Mopaenb TMHUM 3JeKTponepeadH.

Yuenuueckuit 3xcnepumenm, nadopamopnvie pabomaol, npaKkmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMeHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpoOMarHuiTHOrO pe30HaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunbie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumnasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXE€HUE,  MpeJIOMIICHHE,
noJisipu3aius, uHTephepeHus u qudpaKius.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JIJIMHBI BOJIHBI OT YACTOTHI KOJIEOaAHUH.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHUIA.

HccnenoBaHnue  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TUGpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PaKpacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.



N3ydyenue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpAmonHEHOE paclpOoCTpaHEHUE CBETa B OAHOPOIHOU cpene. JIyu cera.
To4yeuyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxeHus cBeta. [locTtpoeHue nzoOpaxeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [I0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHbIA cocTaB 0enoro cBerTa.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeAenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa’KEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas juH3a. DoKycHOe
paccTosiHME M ONTHYeCKas Cujia TOHKOM JIMH3BL. 3aBUCUMOCTH (HDOKYCHOTO
pPAcCTOSIHUSI TOHKOM CepUvecKoil JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
II0Ka3aTelIsi MPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 jiyda, NMPOLIEAIIErO JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIAaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka MPsSMOU B
cOoOMpAaIOUIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTeMaXx.

OnTuueckue mpubopsl. Paszpemaromas cnoco6HocTh. [1a3 kak onTudeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. WaTepdepenums cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kilaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpaximoHHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMYMOB IIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MIpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIINOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccenenoBanne npenomMiaeHus CBETa.

HaGmroneHre noaHoro BHyTPEHHETo OTpakeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpe3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanue cBOWCTB U300paXKEHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue 1BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HabGmonenue nucnepcuu cBera.

Habmronenue noisipu3ainu cBeTa.

[IpumeHeHune noasipou0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIIeHUs CTEKIA.

UccnenoBanne 3aBucuMOCTH (HDOKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune HoKycHOTro pacCTOSHUS paCcCEUBAIOIIMNX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKalia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOISIPU3AINH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3aydeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenopanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qivHbl CBETOBOUM BOJIHBI.

[Tony4yenue cnekTpa U3Iy4eHHUS CBETOIMOAA TP MOMOIIN JUGPAKIIUOHHOM
PELIETKH.

Pa3nesn 6. OcHOBBI cieNMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  pUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpa3zoBanust  JlopeHua.
VYcnoBue mnpuunHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3amejieHue
BPEMEHHU U COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C YHEPTUEN U UMITYJbCOM PEJISITUBUCTCKOM YaCTULIBI. DHEPTUs
ITOKOSI.



TexHu4eckne YCTPONCTBA U TEXHOJOTHUYECKHE IIPOLIECCHhl: CIyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, 1a0OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaiusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMNTYJIbC (POTOHA.

dotorpdext. OnbiThl A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEHUE
OiinmreitHa 11t hotodddexra. «KpacHas rpanuna» porodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOeneBa.

BonnoBbie cBolicTBa yactul. Bonubl ge bpoiins. JlnuHa BosiHb! ne bpousd u
pasMmepsl oOJlacTH JIOKIM3AlUM JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEOoNpeaeaEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOAATUHK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas OaTapes,
CBETOIUO/.

Jemoncmpauuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceeroauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hccnenosanue ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. Qu3uxa amoma.

OneITEl MO HCCIEIOBAHHUIO CTpOoeHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUU HA APYTOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXJICHHOE U3lyuyeHue cBerta. Jlazep.

TexHU4YeCKne yCTPOMCTBA M TEXHOJOTMYECKHUE ITPOLIECCHI: CHEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIUX YACTHLL.

Ornpenenenue IJIMHBI BOJHBI TA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMAapHOTO BOJIOPOJAa M U3MEPEHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMeHMAPHBIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucno sapa. M30Tomsl.

PanmnoaktuBHOCTh. Anb(da-pacnag. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nyuyenue.

3aKOH pPaJAMOAKTUBHOrO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHUs. BiusHuUE paJrOaKTHBHOCTH HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbIl hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl aapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTUYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPIETUKH.

Mertozpl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YaCTHII.

dOyHIaMEHTaJbHbIE B3aUMOJAECUCTBHS. bapuoHBI, ME30HBI W JICNTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-riitooHHast MOJIENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Mozenu. TEéMHas maTepuss U TEMHas
JHEprus.

EnunctBO przmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MTPOLECCHI: TO3UMETpP, Kamepa
Bunbcona, siaepHBIl peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue normioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. lIpuKiIagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpOHOMHUYECKHMX HccaeqoBaHUui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAANOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sipKue 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

CosiHeuHast cucTeMa.

Counnue. Conueunasi akTuBHOCTb. MicTounuk sHeprun CostHIA U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. /[narpamma «CreKTpalibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] IJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CoJiHIa U
3BE3/. DTaImbl )KU3HU 3BE3I.

Muieunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Pazberanue rajgakTuk.
Teopust bosibiioro B3peiBa. PemMkTOBOE H3ITyUYEeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue nabnrwoenus.

HaGmronenus 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN ISl OTPEIeTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONYyLIapus U SIPKHE
3BE3/bI.

HaGmonenuss B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUil MPAKTHKYM.

Cnoco0b1 n3Mepenus pU3NIECKUX BEIUYHUH C MCTIOJIH30BAHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TTOTPEIIHOCTH U3MEPEHUN (DU3UYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nUecKuX BENWYMH, TPOBEPKA TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUH  IKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O06o0mamee MoBTOPEHUE.



O600uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3MKa U TEPMOJUHAMUKAY, «INEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznkay», «3IEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM U 3THYECKOU cdepax AesTeIbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKU
Y aCTPOHOMMM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYCHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEeH,  OOBSICHUTENbHOM M  MPOTHOCTHYECKOW  (DYHKIMIA
(dusznueckoi Teopuu, poiib PU3NYECKON TeOpuu B (HGOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYIIECTBIISIETCS] C YYETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusie noHaAmMuUA, C6A3AHHBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HanusA: SABIICHUE, HAay4HbIH (DakT, rumnoresa, (pusmyeckas BeIWYMHA, 3aKOH,
TEopus, HAONIOJICHHE, SKCIEPUMEHT, MOJCIMPOBaHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTH U3MEPEHUH, U3MEPUTEBHBIC TPUOOPHI, IUGPOBas Ta00paTOPHSI.

Mamemamuka: pelIEHUE CHCTEMBbl YpaBHEHHI. TpUroHOMETpUYeCcKHe
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO. BEKTOpBI M MX NPOEKUUHU HA OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBonHbie 3nMeMeHTapHBIX (QyHKIUN. [Ipu3Haku nogo0ust TPEYroJbHUKOB,
ompeiesIeHHe TUIONIaau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: »nextpuyeckue SIBICHHS B KUBOW Mpupoze, KoneOaTrenbHbIe
OBWKEHHUS B JKMBOM TMPUPOJE, DKOJIOTMYECKHME PHUCKH TIpU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIIEH  Cpelbl,
yJIBTPa3ByKOBasi JMAarHOCTHKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B KUBOMU
IIPUPOJE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpA30BaHMSI KPUCTAJUIMYECKOW PEIIETKH, CHEKTPaJIbHBIN
aHaIN3.

I'eocpagpua: wmarnutHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SIKOOH, reHepaTop NMEPEMEHHOr0 TOKa, MHAYKLIMOHHAs IeYb,
JIMHUM 3JIEKTpONepead, 3IEKTPOABUraTeNb, paaap, paIuonpUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
NPUEMHHKH, SAEpPHAs DHEPreTHKAa W JKOJOTHYECKHE AaCHEKThl €€ PpPa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONBbITa U OMbITA ACATEIBHOCTH B IPOLECCE peanv3alui OCHOBHBIX HalpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIHUOHHBIX OOIICYEIIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAXKJAHCKOTO
oOmiecTBa, y4yacTBOBaTH B CaMOYIpaBICHMHM B 00pa3oBaTeIbHOU
Opra’u3anuy;

e YMEHHE B3aUMOJACHUCTBOBATbH C  COLMAJIbHBIMM  HWHCTUTYTaMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NATPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUNCKON TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IIEHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHUKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBbI M LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHHUA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O UM CaMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITENIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHHUs] (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1ecTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh TUTAH PEIICHUS MTPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOITXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJIMHUPOBATh H  BBIIONHATH PpabOTy B YCJIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMU W METOJIAMU
bu3nUYecKol HayKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METO0B ITO3HAHWS;

BJIAJETh BUJIAMHU JICSATEIBHOCTH MO TMOJIYyYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ pelieHUs, HaxOIUTh AapTYMEHTBI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIJIOBHUSX;

CTaBUTh W (POpMyNIHpPOBaTH COOCTBEHHBIE 3a/layd B 00pPa30BATEIbHON
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsM, OIICHHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHUKOB PA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUHM KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3alMOHHBIX 3a7a4 C COOJIIOJEHUEM TPEeOOBaHUN 3PrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
ya€TOM Ha3zHadeHUs WHPOpMAIMA W IICJICBOW ayJUTOpHUH, BHIOWpas
ONTUMAIbHYIO (OPMY MPEJACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Yypokax (U3UKM U BO BHEYPOUYHOHU
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallud M CMAr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OO0IIMX
UHTEPECOB U BO3MOYKHOCTEN KaXJ0T0 YJIEHA KOJUIEKTUBA,

IIPUHUMATh 1E€JIM COBMECTHOM JIEATEIIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHUIKEHUIO: COCTAaBIIATH IUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYXK/1aTh
PE3yNbTAThl COBMECTHOM pabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIAJAa U KaXJOTrO yYaCTHHKAa KOMAaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHUBATh WACU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETHUECKOE IIOBEIACHUE B PA3IUYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3MKA MU aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpoOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHNXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmMpATh paMKH  y4eOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HaHHBIM BBIOOpP, apryMeHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(GU3HUKHU, TOCTOSTHHO TOBBIIIATh CBOM OOpPa30BATENbHBIN M KYyJbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOH2UI]>HLII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBbIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIHTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHAJIU3€ PE3YJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHIKEHHMS JIMUHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOrPaMMBI TIO
¢uszuke Ui ypoBHS cpeAHero ooOimero oOpa3oBaHUs Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, IpEATNOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

AMOIIMOHATILHOE COCTOSTHUE, BUICTh HAIIPABICHUSI Pa3BUTHsI COOCTBEHHOMN
AMOIIMOHAILHOM c(ephl, ObITh YBEPEHHBIM B CeO€;

CaMOpETyJIUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATBFHBIM W3MEHEHHUSM U TPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K IOCTHXKCHHIO 1IEeTU
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro TMpPH OCYIIECTBICHUHW OOIICHHS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
AKOJIOTHYECKOM, COIMAIBHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOW Hay4YHOU KapTHUHE MHPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3MKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyuath YCJIOBUS TNPUMEHUMOCTH Mojeied (Uu3ndeckux Ten U
npoueccoB (sIBIEHUN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abCOJIIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE JIBH)KEHUE,
CBOOOJHOE TmMajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u adCONIIOTHO HEYIIPYTroe CTOJKHOBEHHMSI, MOJIETU Ta3a, KUIAKOCTH
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UJeadbHbI ra3, TOUCUHBINA 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuyath yCJOBHS (TpaHUIBI, O0JaCTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIM xapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHHMYECKHE MPOLECCHl U SBIICHUA,
UCII0JIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBMDXKCHHsS, (OPMYJIbl KMHEMATHUKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHus [anumiess AJis CKOPOCTH W TEPEMEIICHHS,
3akoHbl HbIOTOHA, TpPUHUUI  OTHOCUTENBHOCTUM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKOMN
SHEPIuM, CBSI3b PabOThl CUJIBI C W3MEHEHHUEM MEXAHHMYECKOM SHEpruw,
yCIOBUSl paBHOBECHs TBEPAOro Tena), MpPH HSTOM HCIOJIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJIbCa U
MEXaHMYECKOW SHEPTUH, 3a4KOHA BCEMUPHOIO TSATOTCHUS;

aHAM3UPOBATH M OOBSCHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEpPMOAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHew
KUHETHUYECKOW DJHEPIruel TEIUIOBOTO ABHXKEHUS M KOHIIEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEAHEH KHHETUYECKOU
SHEPryey TEIIOBOTO JBMIKECHMS €0 YacCTHIl, CBA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUMEHd MOJEKYyJl U €ro TeMIepaTypoi, YpaBHEHHUE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHHMS HPHEPIUM B TEIJIOBBIX MPOIECCax), MPU ATOM HCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KynoHna, MOTEHIIMATBbHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTpUUYECKOW Lenu, 3akoH Jlxoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIHMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUJIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIIMAJIbHAsl JHEpPrus, KUHETUYECKas
SHEPrusi, MEeXaHW4yecKasi JHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHUE, CHJIa TSIKECTH, CUJia YNPYrOoCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyrou jgedopmanuyd MPYKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Teja, pabora B TePMOAMHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIHPHOTO OJHOATOMHOTO rasza, paboTa HIeabHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXHOCTh Bo3ayxa, KIIJI wupeansHOro TEmiIoBOTO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHKEHHOCTh AJIEKTPUYECKOTO MOJIf,
HanpsHKEHHOCTh TIOJIST TOYEYHOTO 3apsija WIM 3apshKEHHOro Inapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUIMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABMIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHWE, MOIIHOCTh TOKa, DJIEKTPUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHUE Yy4YacTKa LIENU C IOCJIEI0BATEIbHBIM U
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUIECKOrO MOJIA
KOHJICHCATOPa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBICHUU:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YacCTUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBHOKeHHUE, nuddy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JIECKTPU3ALMS TEJl, IKBUIIOTCHIIMAJIBbHOCTh NOBEPXHOCTH
3apsKEHHOT 0 MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETMYUHBI OT
OpYrod €  HCHOJb30BAHMEM  MOPSIMBIX  M3MEPEHHUM, TNpPU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YIbTAaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IENaTh BBIBOIBI IO pe3ybTaTaM
HCCJICIOBAHMSI,;

MPOBOJUTh KOCBCHHBIC M3MEPCHHS (U3UYECKUX BEIMYHMH, IMPU OTOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTE OIBITHI IO MPOBEPKE MPEITIOKECHHOW THUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh PKCIIEPUMEHTAJIBHYIO YCTAHOBKY, aHAIM3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

co0roIaTh TpaBmiia 6€30MacHOro TPyia pU MPOBEACHUH HCCIIeTOBAaHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TMpakTUKymMa W  y4eOHO-
UCCIICIOBATEIbCKOH M TIPOSKTHOW JEATEIBHOCTH C HCIIOJIh30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeyarolleld TpeOOBaHUAM 3aJlauH,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNIbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTYYEHHBIX Pe3yJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MpPUMEHEHUs 3HAHWM U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPALMKA 3HAHUM U3 IPYTUX
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIENOYKY PACCYKJIEHUHN C OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
PUHIIAIIOB pabOThl M3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJa POCCHUUCKUX W 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOMIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMU TMPOIECCAMH, C
MO3UIINN IKOJIOTUYECKON 0€30MaCHOCTH, MPEJCTABICHUN O PAIIMOHATEHOM
MPUPOAOIIONB30BAHNN, & TAK)KE€ PAa3yMHOM HCIIONB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTHUH A JajdbHEHIIeTO pPa3BUTUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popmMalmeil (Hu3nIecKkoro
ColepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH()POPMALIMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMAaLMK, TOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyr0  HMH(OpPMALUIO U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOATEILHOTO  NPUOOPETeHHs  HOBBIX 3HAHUM B Mpolecce
BBITMIOJTHEHUS IPOCKTHBIX U yU4eOHO-UCCIEA0BATEIbCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMOM TPOOIEMBbI;

IPOSBIATh MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON JAESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPHIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3yJbTaThbl Ha YIIIyOJIEHHOM
YpPOBHE JOJIKHBI OTPAXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUMN:

MOHUMATh Ppoib (U3UKK B DIKOHOMHUYECKOM, TEXHOJIOTHUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOW KapTWHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH 4YEJIOBEKA U  JAIBHECWIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHOM, CHCTEMATU3UPYIONIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (GYHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojelel (Qu3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHuTHOE TOJis, TApMOHUYECKHE KOJIeOaHHs, MATEMAaTUYECKUI MasTHHUK,
WJICAUTbHBIN TMPYXWHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAJIbHBIN
Kosie0aTeTbHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

pas3iuyarh yCJIOBHUS (TpaHULbl, 00JacTH) NPUMEHUMOCTH (UZUUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHEUUaNIbHOW  TEOPUUM  OTHOCUTEJIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IeMM CO CKOPOCTHIO
U3MEHEHMs]  CWJIbl  TOKa,  MOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI  KBaHTOBOM  (u3uKKM  (ypaBHeHHMEe  DWHIITEWHa  AJid
dororddexra, mnepBblii U BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUs HeomnpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SIBICHHS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJIEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTaTUYECKOTO
MOJIsl, Pa3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIIAS CHUJIA, HWHIYKIIHS
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIepa, UHIYKTHUBHOCTbD,
AJIEKTPOJBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOrO IOJIs
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUM MMIIyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbl, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHCJIO U 3apsij a]ipa, SHEPTHUs CBI3U AAPa;

OOBSCHATHL  OCOOEHHOCTM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHIAYKLUS, CAMOMHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekrpuueckuii 3pdexr (dotodrdderr), ampha- u Oera-pacraiabl
a1ep, TraMMa-u3iydeHue sjep, (u3nyecKkue MNPUHIUNBI CHEKTPaIbHOI'O
aHanu3a u padoThI Ja3epa;

ONpENENATh HAIpaBiI€HUE WHIAYKLIWW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Ammnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHHe, CO37aBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JTUH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

IPUMEHATh OCHOBOIIOJAralIINe ACTPOHOMMYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJII aHauu3a U OOBSICHEHHA (U3NYECKUX IPOIIECCOB,
OPOUCXOJAIIUX B 3BE34aX, B 3BE3IHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHST HeOECHBIX TeJI, DBOJIIOIIMH 3BE3/] U BeeneHHoi;
IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATh  pe3yibTaThl IOJYYEHHOW 3aBUCHUMOCTH



(¢u3nuecKuX BEIMYMH B BHUAE TIpadukoB ¢ Y4ETOM aOCOITHOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEAJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IBI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOroIaTh TpaBuiia O€30MacHOTO TPyia MPH MPOBEICHUH HCCIIET0BaHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOEKTHON JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYIOBaAHMUS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3a/JIaHHOU
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW aHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndyecKkue MOMENH, OTBEYAIOIIUE TPEOOBaHUSAM 3a7add, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUECKUX TEOpHil
OpY  MCIOJNIB30BAHMM MaTeMaTH4YEeCKUX METOJO0B pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKHU, a TAaKKE WHTETpaliy 3HaHUN U3 APYTUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HUECKHe SBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUS JUIsI OOBSICHEHUS OCHOBHBIX
HOPUHIUIIOB pabOThl U3MEPUTEIBHBIX MTPUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

aHAJIM3UPOBATh U OLIEHHWBATh MOCJIEACTBUS OBITOBOM M MPOU3BOCTBEHHON
JESTENbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (PU3MUYECKUMHU TPOIECCaMH, C
HO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHUH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JTOCTHXKEHUU



HAYKA W TEXHOJOIMW JJI MJAJbHEHILIETO0 Pa3BUTUA YEJIOBEYECKOrO
o0111ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP 3TOM HCHOJb30BaTh COBPEMEHHBbIC HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAyYHO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA HH(pOpMaINy;

POSIBIISTH OpraHU3aIMOHHBIE | IO3HaBaTEJILHBIE yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINE C WCIOJHEHHEM pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIHI, PAIMOHATBLHO PACIPEACISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHUBATh BKJAJ KaXKJIOTrO W3
YY4aCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TIPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyayIie npodecCHOHATbHONU MeATeIbHOCTH T10
CIICLIMAJIBHOCTSAM (U3UKO-TEXHUYECKOTO npodus.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoasubie | IlpakTuyecku
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI e padoTbl
pecypcbl
Pasnen 1. HAYUHBIN METO/I ITIO3HAHMUSA ITPUPO/1bI
. bubnuoreka [JOK
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorera [IOK
https://m.edsoo.ru/f16b68d7
2.3 CraTtuka TBEpIOTO Tea 5 1 Eubmorexa HOK
https://m.edsoo.ru/f16b68d7
2.4 3aKOHbBI COXpAHEHHUSI B MEXaHUKE 10 1 bubmmorexa [OK
https://m.edsoo.ru/f16b68d7
Wroro no pazgeny 35
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 Bubmmorexa LIOK
https://m.edsoo.ru/f16b68d7
3.2 TepMmoauHamuka. TerioBsie MallIMHbI 20 1 bubmnorexa [IOK

https://m.edsoo.ru/f16b68d7




33 Arperartnble cocTosiHUS BelecTBa. da3oBbie 14 bubnuorexa [JOK
' IIEPEXO I https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. DJJIEKTPOJAUHAMUKA
4.1 DIEKTPUYECKOE TI0JIE 24 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
4.2 [ToCcTOSHHBIN 3IIEKTPUYECKUNA TOK 24 brbnmorexa [HOK
https://m.edsoo.ru/f16b68d7
bu6moreka [IOK
4. T
. O B PAsIITHbIX CpEAax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Paznen 5. ®U3HUYECKHAN MPAKTUKYM
5.1 Du3nIecKuil MPaKTUKYM 16 16 buomorexa OK
https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
Pe3epBHOE BpeMst 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Konrpoasubie | IlpakTtuyecku
n/n Bcero u3yyeHusi | oOpa3oBaTesIbHbIe
padoTsbI e padoTbl
pecypcsl
| ®uszrka — pyHIaMeHTaJIbHas HayKa O | bubnuoreka [JOK
IpUpoie 02.09.2024 | https://m.edsoo.ru/1beef346
) Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bu6moreka [IOK
UCCIeI0BaHUS PU3NYECKUX SBICHUN 03.09.2024 | https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1 bubmorexa OK
PHPOEL A 04.09.2024 | https//m.edsoo.ru/34c4993 1
IKCIIEPUMEHT B (DH3HKE
Crioco0Ob1 u3MepeHus GPU3NIECKIX bubnuoreka [JOK
4 1
BEJIMYUH 05.09.2024 | https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmmorexa [TOK
P P 06.09.2024 | https://m.edsoo.ru/7f18fda3
BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u
6 MecTo (pu3uku B (GOpMUPOBAHUN | bubnunorexa [JOK
COBPEMEHHOU HAYyYHOU KapTHUHBI MUPA, 09.09.2024 | https://m.edsoo.ru/eabbded!
B MIPAKTUYECKON JESITENbHOCTH JIOACH
Mexanuueckoe nBmkenue. Cucrema
7 orcueta. OTHOCUTEIIHLHOCTD | bu6mmoreka [JOK
MEXaHMYECKOro ABMKeHHUs. [Ipsamas u 10.09.2024 | https://m.edsoo.ru/e9a52{02
oOpaTHasl 3a/1a4ll MEXaHUKHU
8 Pannyc-BexkTop MarepranbHOM TOUKH, 1 bubnmoreka [JOK




€ro MPOEKLUU Ha OCH KOOPIUHAT.
Tpaekropus. [lepemenienne. CKopocCTb.
Hx npoekuu Ha 0OCH KOOpAWHAT

11.09.2024

https://m.edsoo.ru/30a108a5

PaBHOMEpPHOE ITPAMONIMHENHOE
nekenue. ['paduueckoe onucanue

bubmmoreka [IOK

9
PaBHOMEPHOTO MPSIMOJIMHEWHOTO 12.09.2024 | https://m.edsoo.ru/89ba7190
JBUKECHUS
CrnoxeHue nepeMeIeHnii i CKOPOCTEH. bubnuoreka [JOK

10
Pemenue 3amau 13.09.2024 | https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

1 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpssMonMHENHOE ABMKEHUE C 16.09.2024 | https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onmcanme

12 MPSIMOJIMHENHOTO ABUKEHUS C bubamorexa LHOK

P 8 17.09.2024 | https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoboaHoOe masieHre. Y CKopeHue

13 CBOOOIHOTO ITaJI€HU. 3aBUCUMOCTD bu6mmoreka [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT 18.09.2024 | https://m.edsoo.ru/f738109c
BpEMEHU U UX rpaduku

14 JIBm>xeHHe Tesa, OpOIISHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY 19.09.2024 | https://m.edsoo.ru/71cbb4fs
KpuBonuneiinoe nuxenue. [Ipuxenue
10 OKPY>KHOCTH. YTJIOBasi U TUHEHHAs

15 ckopoctb. [lepuona u yacrtoTta bubmmorexa [TOK

p - HePHoA ’ 20.09.2024 | https://m.edsoo.ru/331961fbe
LleHTpoCTpeMUTENBHOE U MTOJHOE
YCKOPEHHUE
16 KonTponbHas paboTta no teme bubnunoreka [JOK




"Kuuemartuka"

23.09.2024

https://m.edsoo.ru/1242{32¢

IIepBblii 3ak0H HproTOHA.

17 NHepupnanpHble CUCTEMBI OTCYETA. bubnuorexa [JOK
[Tpuniun oTHOCUTENBHOCTH | anunes. 24.09.2024 | https://m.edsoo.ru/5a9e4a64
HeunepuuansHbie cUCTEMBI OTCUETA

. bubmmoreka [{OK

18 Cuna. PaBHoielicTByIOIIAs CUJIa. httos//med 1414383
Bropoii 3akon Hetotona. Macca 25.09.2024 . P50 EC500.10

19 Bzanmopericteue Ten. Tpetnii 3akoH bubnuoreka [JOK
Hprorona 26.09.2024 | https://m.edsoo.ru/57dba505
[Tpuniun cynepno3uiuu cui. Pemenne

20 3ap aqu{a Il }I’/IHMSHCHI/IG 3aKOHOB Bubnmorexa [IOK

8 P 27.09.2024 | hutps://m.edsoo.ru/bdfo97fb
HeroTona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 OKBHUBAJICHTHOCTh IPABUTALIMOHHON 1 bubamorera LHOK
. P H 30.09.2024 | https://m.edsoo.ru/9aba2b0a
WHEPTHOMN Macchl
Cuna TSKeCTH U YCKOPEHHE bubnunoreka [JOK

22
CBOOOIHOTO ITaJICHUA 01.10.2024 | https://m.edsoo.ru/2275726
JIBukeHre HeOECHBIX Te U UX

3 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI 02.10.2024 | https://m.edsoo.ru/1 1abfa0a
Kennepa

bubmuoreka [JOK

24 C .3 I'yka. B

113 YHpYroCTH. JakOH 1 yKa. Bec Teia 03.10.2024 | https://m.edsoo.ru/0ae2cd84

Cuna tpenus. [Ipupona u BUas! cun bubnuorexa [IOK
25 TpeHUs. [IBUKEHHUE B KUAKOCTH U rase https://m.edsoo.ru/1fa86499

N 04.10.2024

C YYETOM CHJIBI COIIPOTUBIIEHUS CPEIbI https://m.edsoo.ru/2cb29676

26 Hasnenue. [ napocraruueckoe bubnuoreka [IOK




nasinenue. Cuna Apxumena 07.10.2024 | https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPIOE TEIIO. bubnuorexa [JOK
27 [TocTynarensHOE U BpalaTesbHOE 08.10.2024 bubnuorexa [JOK
JIBMDKCHHE TBEPJOTO Teja T https://m.edsoo.ru/2b95d57e
bu6mmoreka [IOK
73 MOMEHT CUJIbl OTHOCHTENIBHO OCH https://m.odsoo.rw/653d345
BpamieHust. [1nedo crter 09.10.2024 9 T ]
CrnosxeHune cuil, IPUIOKEHHBIX K
79 TBepAOMYy Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
VYcnoBust paBHOBECHS TBEPAOTO Tea. 10.10.2024 | https://m.edsoo.ru/9aa79a7d
Buns! paBHOBecus
bu6moreka [IOK
30 Pemenue 3amau
g 11.10.2024 | https://m.edsoo.ru/dc1caacO
KonTtponsHas padoTa o reme bubnuoreka [IOK
31
"Ilnnamuka. Cratuka TBepaoro tena' 14.10.2024 | https://m.edsoo.ru/9f5a574¢
Nmnynbc maTepuanbHON TOYKH,
bu6mmoreka [IOK
CUCTEMbI MaTepuajIbHbIX ToueK. LleHTp
32 https://m.edsoo.ru/4bb8294
Macc CUCTEMbl MaTE€pPUATbHBIX TOYEK. 15.10.2024 b
Teopema o ABMKEHUHU LIEHTPaA Macc B
NMiynbc cuiibl 1 UI3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHUsI UMITYJIbCa bubmorexa HOK
' p ¥ ) 16.10.2024 | https://m.edsoo.ru/13f0a221
PeakTuBHOE ABIKEHUE
MoMeHT uMItynibca MaTepuaibHON
34 touku. [IpeacraBieHne o COXpaHEHUN bubmuoreka [JOK
MOMEHTA UMITYJIbCA B IEHTPAIBHBIX 17.10.2024 | https://m.edsoo.ru/d6532eb9
MOJISAX
bu6mmoreka [JOK
35 Pemrenue 3agau
a 18.10.2024 | https://m.edsoo.ru/f7706d63




PaboTa cuspl Ha MAJIOM U Ha KOHEYHOM
nepememnieHuu. [ paduueckoe

bu6mmoreka [IOK

36
MpECTaBICHUE PAOOTHI CHIIBIL. 21.10.2024 | https://m.eds00.ru/913974¢7
Mo1mHoOCTE CHIIEI
Kunernueckas sneprus. Teopema 00
37 W3MEHEHUN KHHETHYECKON SHEPTUHU bubnmorexa LHOK
N p 22.10.2024 | https://m.edsoo.ru/9a5e2¢74
MaTepuaIbHON TOUKU
IloTeHnuanbHble U HEMOTEHIIHAJILHEIE
38 cuibl. [loTeHIIMaNBHAS DHEPTUS bubmmorexa LOK
' privt. 23.10.2024 | https://m.edsoo.ru/554bafcc
Bropas kocMuueckas CKOpoCTh
Tpetbst KocMuueckast CKOpocTb. CBs3b
paboTHI HEMTOTEHITUATIBHBIX CUIT C
39 H3MEHEHHEM MEeXaHNYeCKONU SHEPTHH bubmorexa LOK
p 24.10.2024 | https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOW SHEPTUU
Yapyrue u He M€ CTOJIKHOBEHUSL.
40 Y Ezlr{eHne B(ZH If }JIIFJH/I JIST UaeanbHOM bubmmorexa [OK
p PHY a A 25.10.2024 | https://m.edsoo.ru/f30f43b6
JKHUJIKOCTH
A1 KonTtponbHas padoTa o Teme "3aKoHbI bubnuoreka [JOK
COXpaHEHUs B MexXaHUKe" 06.11.2024 | https://m.edsoo.ru/474e7cda
Pa3Butue npeacraBieHuil o0 Ipupoae
42 TEIJIOTHI OI():HI([)BHBIG nonoxce}i/l: l\flIKT bubmorexa LOK
) ' 07.11.2024 | https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe ABMXKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEpABIX Tell. XapakTep IBUKEHUS U bubmnorexa [IOK
PA " P P 08.11.2024 | https://m.edsoo.ru/c44d02e2
B3aNMOJICHCTBHS YaCTHI] BEIleCTBa
m Macca 1 pazmepbl MOJIEKYJ (AaTOMOB). bubnuoreka [IOK
Konunuectso Bermecta. IlocTostHHAs 11.11.2024 | https://m.edsoo.ru/c5b72ab7




ABoraapo

Temnepatypa. TeruoBoe paBHOBecHe.

bu6mmoreka [{OK

45 s://m.edsoo0.
Ilixana Llenscus 12.11.2004 l;ttps //m.eds00.ru/0070d49
bubmmoreka [{OK
46 P
clicHue satat 13.11.2024 | https://m.edsoo.ru/1531aba5
bubmmoreka [{OK
47 n iras. [
AICAIBHBIN Ta3. § a30BBIC SAKOHET 14.11.2024 | https://m.edsoo.ru/1deb2367
43 VYpaBuenue MenaeneeBa-Knanerpona. bubnuoreka [JOK
Pemenne 3amau 15.11.2024 | https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubmuorexa [JOK
JanpToHa 18.11.2024 | https://m.edsoo.ru/14e02d1f
bu6moreka [IOK
M3omnporieccs B naeaqTbHOM Ta3e ¢
50 https://m.edso0.ru/68878d5
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA 19.11.2024 )
I'paduaeckoe npencraBneHue bubnuoreka [IOK
51 : e //m. .
HU30MPOLIECCOB: U30TEPMA, U30X0Pa, 20.11.2004 https://m.edsoo.ru/1344327
n3obapa b
bu6mmoreka [JOK
52 o MKT
CHOBHOE ypasHerHe 21.11.2024 | https://m.edsoo.ru/c8094721
bubnuoreka [JOK
53 P
CHICHUE 33134 22.11.2024 | https://m.edsoo.ru/10265a05
CBs3b a0COJIOTHOM TeMIepaTypsl
TEPMOAMHAMUYECKOMN CCTEMBI CO
54 CpEIHEN KHHETUYECKOM YHEpruen 75.11.2024 https://m.edsoo.ru/c38af875
MOCTYNATENBHOTO TEIIOBOTO
JBIKCHUS €€ YaCTHI]
55 O06o01IeHre U cucTeMaTr3amus 3HaHUHA bubmuoreka [JOK




o teme "OcHoBbl MKT" 26.11.2024 | https://m.edsoo.ru/09d12fd8
56 KontponsHas padora o Teme "OCHOBBI bubnuorexa [JOK
MKT" 27.11.2024 | https://m.edsoo.ru/13adad59
TepmoanHaMuyeckas cucTema.
3ananue BHEMIHUX ycnoBuid muist T
cucteMbl. BHelnHue 1 BHyTpeHHNE
57 napametpsl. [Tapamerpst T]] cuctemsr brommorexa [TOK
PAMETPEL. Hapaneth 28.11.2024 | https://m.edsoo.ru/5f8d38a3
KaK CpeIHUE 3HAYCHUS BEJTNYUH,
OMNMCHIBAIOIINX €€ HA
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaMUKH.
58 CamornpousBoitbHas penakcarus T /] bubmorexa OK
P P " 29.11.2024 | https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Moiens uieaabHOTO ra3a B bubmuorexa [JOK
59 €pMOJIMHAMUKE. Y CII0 https://m. .ru/2
TEPMOAUHAMHUK vn BUS 00.12.2004 ttps://m.eds0o.ru/2935500
MIPUMEHUMOCTH 3TON MOJENN 1
60 YpaBuenue Menpeneena-Knanelipona bubmuorexa [JOK
Y BBIpa)XEHUE JJI1 BHYTPEHHEHN SHEpruun 03.12.2024 | https://m.edsoo.ru/bal178d0
Bripaskenue st BHyTpeHHEH SHEpruu
OJHOATOMHOTO UJeaJILHOIO rasa. bu6mmoreka [JOK
61
KBazucrarnueckue u HeCTaTUUECKUE 04.12.2024 | https://m.edsoo.ru/acScaclS
MIPOLIECCHI
DnemeHTapHas paboTa B
bubnuoreka [JOK
TepMOIUHAMHUKE. Brrumnciienne paboThl
62 https://m.edsoo.ru/741d573
o rpauky mporecca Ha pV- 05.12.2024 g
JuarpaMmme -
63 Tennonepenaya kak crnocod U3MEHEHUS bubnuoreka [IOK
BHyTpeHHel sHeprun TJl cucremsl 6e3 06.12.2024 | https://m.edsoo.ru/3d73456




COBepILIEeHUS pabOTHI

1

KonBeknus, TermionpoBoHOCTb,

bu6mmoreka [{OK

64
W3ITy4CHHUE 09.12.2024 | https://m.edsoo.ru/157b54cd
KonnuecTBo TemnoThl. TennoéMKoCTh
Tena. YIeapHas U MOJIsipHas bubnuorexa [JOK
65 .
TEIUIOEMKOCTH BEIIeCTBA. Y IebHAs 10.12.2024 | https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUS TOTLIIMBA
66 Pacuér xonuuecTBa TEMIOTHI TPU bubnuoreka [JOK
Teruionepeaaye 11.12.2024 | https://m.edsoo.ru/1dbSad4e
bu6mmoreka [IOK
[Tonsarue 06 annabaTHOM TIpoIIECCe.
67 . https://m.edsoo.ru/d809882
[TepBrIil 3aKOH TEPMOAMHAMUKHI 12.12.2024 4
KonnuecTBo TemioTs u paboTa Kak
68 MEpbl U3MEHEHUSI BHYTPEHHEW SHEPTUU bubmorexa OK
p yIp p 13.12.2024 | https://m.edsoo.ru/b047alcd
Tl cucrtemsbl
BTopoii 3aKkOH TEpMOAMHAMUKY TSI
PaBHOBECHBIX U HEPABHOBECHBIX bubnunoreka [JOK
69
nporieccoB. HeoOpaTumocTh 16.12.2024 | https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [TpuHIUIIBI AEHCTBUS TEMIOBBIX bu6mmoreka [JOK
mamuH. KT 17.12.2024 | https://m.edsoo.ru/2e945513
71 MakcumanbHoe 3HaueHue KIT/. [ukn bubnuoreka [JOK
Kapuo 18.12.2024 | https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
72 P
CHICHHC 3a/aT 19.12.2024 | https://m.edsoo.ru/b3efal8b
DKOJOTUYECKUE aCTICKThI
73 HCTOJIb30BAHMS TEIJIOBBIX JIBUTATEIEH bubmorexa HOK
g ' 20.12.2024 | https://m.edsoo.ru/9867aaa7

TennoBoe 3arpsA3HCHUC 0pr>1<a}omel71




cpebl

74 Pemenue 3anau bubnmorexa TOK
8 23.12.2024 | https://m.edsoo.ru/c8c70432
O0001enne U cucTeMaTH3ays 3HAaHAN
75 o teme "Tepmoannamuka. TeraoBsie bubnmorexa LOK
" ' 24.12.2024 | https://m.edsoo.ru/28d62b3f
MAIIUHBI
KonTponbnas pabora o teme
76 "TepmoanHamuka. TernaoBbie bubmmorexa LOK
" ’ 25.12.2024 | https://m.edsoo.ru/1b6e26c5
MAIIUHBI
[TapooOpazoBanre U KOHICHCAIIHSL.
77 Ucnapenne u kumienne. Y nenbpHas bubmmorexa [OK
P A 26.12.2024 | https://m.edsoo.ru/6f8e6777
TEIUI0Ta MapooOpa30BaHUS
Haceimmennbie 1 HEHACHITIIEHHBIE TTAPHI.
KauecTBeHHast 3aBUCHMOCTD INIOTHOCTH
Y JTABJICHUS HACBIIIICHHOTO MMapa OT
78 TEMIIEPaTypPhl, UX HE3aBUCUMOCTE OT bubmorexa HOK
. PATYPEL, 27.12.2024 | https://m.edsoo.ru/f5c17d02
00bEMa HACHIIIIEHHOTO Tapa.
3aBUCHMOCTB TEMIIEPATyPhl KUIICHUS
OT JIaBJIEHUS B )KUIKOCTH
79 Bnaxxnocts Bo3yxa. AGCONIIOTHAS U bubnunoreka [JOK
OTHOCUTEIbHAS BIAXKHOCTH 07.12.2024 | https://m.edsoo.ru/30ebbb79
bubnuoreka [JOK
80 Pemenue 3amau
a 09.01.2025 | https://m.edsoo.ru/18e95{f3
Trépnoe Teno. Kpucramimyeckue u
81 amopdHble Tena. AHU30TPONHS Bubmmorexa LIOK
P ’ p 10.01.2025 | https://m.edsoo.ru/20a88a03
CBOMCTB KPHUCTAJIJIOB
%) [InaBneHne n KpucTaLIA3ALMSL. bubnuoreka [IOK
VY enbHas TEIIOTA IUIABJIECHUS. 13.01.2025 | https://m.edsoo.ru/6ee91e9f




Cybnumarus

Hedopmarmu TBEpAOTO TENA.

83 Pactsoxenue u cxxarue. Cnpur. Moayib bubmmorexa [TOK
+ AT Iva 14.01.2025 | https://m.edsoo.ru/dalaabl0
IOwura. Ilpenen ynpyrux nedpopmanuii
TermmoBoe pacmmpeHue KUIKOCTEN U
84 TBEPJBIX TEJI. AHTAPMOHU3M TEIJIOBBIX bubmmorera [JOK
P . P 15.01.2025 | https://m.edsoo.ru/7baSedf2
KoJIeOaHUM YacTHI] BEIIECTBA

25 [IpeoOpa3oBanue s3Hepruu B GazoBbIX bubnnorexa [JOK
nepexoiax 16.01.2025 | https://m.edsoo.ru/97a0672f

bu6moreka [IOK

86 VYpaBHeHHE TEIIOBOTO OamaHca

PABHEHHE TCHIIOBOr f 17.01.2025 | https://m.edsoo.ru/ab1521fb
bu6moreka [IOK

87 Pemrenne 3ana

HICHHE S 20.01.2025 | https://m.edsoo.ru/8ab7£40d
[ToBepXHOCTHOE HATSKEHHUE.

28 Kanunnspueie sapnenus. Jlapienue noa bubmuorexa [JOK
HCKPUBJICHHOW MMOBEPXHOCTHIO 21.01.2025 | https://m.edsoo.ru/b42f1f97
x)unkoctu. @opmyna Jlannaca
O06o01eHre U cucTeMaTru3amus 3HaHUH

89 1o Teme "ArperaTHble COCTOSIHUS bubmmorexa [OK

P " 22.01.2025 | https://m.edsoo.ru/0b52575¢
BemecTBa. Ma3oBbIe Mepexoabl
KouTtponbHas paborta o teme
90 "ArperatHble COCTOSIHUS BEILIECTBA bubmmorexa [TOK
P " B ) 23.01.2025 | https://m.edsoo.ru/7dc2a739
®da30BbIE MTEPEXO/IBI
DnexTpu3alys Tel U e€ mposBICHUSL.

01 Onektpuyeckuid 3apsa. [[Ba Buna bubnunoreka [JOK
JNEKTPUYECKUX 3apsoB. [IpoBoaHUKY, 24.01.2025 | https://m.edsoo.ru/1aff445f
TUDIEKTPUKHU U TIOTYIPOBOIHUKU

92 DNIeMEHTapHBIN SJIEKTPUUECKUM 3apsia. bubnmnoreka [JOK




3aKoH COXpaHEHUs FIEKTPUIECKOTO 27.01.2025 | https://m.edsoo.ru/f49afd24
3apsiia
B . bubnuorexa [JOK

93 3auMoecTBUE 3apsAa0B. ToueuHbie https://m.edsoo.ra/445b774
3apsiael. 3akoH Kymona 28.01.2025 6 e

bubmmoreka [{OK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

29.01.2025 https://m.edsoo.ru/08fc19bc

95 Dnektpuyeckoe mnose. Ero neiictBue Ha bubnuoreka [JOK
BIEKTPUYECKUE 3aPSIbl 30.01.2025 | https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.

96 [IpoOHnelit 3apsn. Jlunuu bubnuoreka [IOK
HaIpsHKEHHOCTH JJIEKTPUYECKOTO TMOJIS. 31.01.2025 | https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUYECKOE T0JIe
[ToreHmanbHOCTH bubmuorexa [JOK

97 .P //m. .
3JIEKTPOCTATUYECKOTO TT0JIs1. PazHOCTh 03.02.2025 https://m.edsoo.ru/8002144
MOTEHIIMAJIOB U HANIPSKEHUE 7
[ToTenumanpHas 3Heprus 3apsaia B

98 3JIeKTpocTaTu4ecKoM mnoJie. [lorenmman bubmorexa HOK

P ] t 04.02.2025 | https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTHU TOJIS U

99 a3HOCTH MOTEHITUAIIOB JIJIS bubmorexa HOK
P H A 05.02.2025 | https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO
[IpuHuun cynepno3unun bubnnoreka [JOK

100 .

JJIEKTPUYECKUX I1OJIEN 06.02.2025 | https://m.edsoo.ru/Ocfeda6e
bu6mmoreka [JOK

101 P

CILICHIE 3a1ad 07.02.2025 | https://m.edsoo.ru/5a582263

102 ITone Toueynoro 3apsaa. [lone bubnuoreka [IOK




PaBHOMEPHO 3apsHKEHHOU chepsl 10.02.2025 | https://m.eds0o0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO TI0
103 00bémy 1rapa. ITose paBHOMEpPHO bubmorexa HOK
Y 13 i P . p 11.02.2025 | https://m.edsoo.ru/f7a665¢ee
3apsHKEHHONW OECKOHEUHOM TII0CKOCTH
104 [IpoBOAHUKH B 3IEKTPOCTATUYECKOM bubnuorexa [JOK
roJie. YcloBUE paBHOBECUS 3apsiioB 12.02.2025 | https://m.edsoo.ru/32405eab
105 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B bubnnorexa [JOK
AIEKTPOCTATUUECKOM T10JIE 13.02.2025 | https://m.edsoo.ru/060ebab5
Konnencarop. D1eKTpoEMKOCTh
106 KOHJCHCATOPa. DIEKTPOEMKOCTD bubmorera [IOK
A pa. P 14.02.2025 | hutps:/m.edsoo.ru/845b4f73
MJIOCKOTO KOHJIEHCATOPa
[TapamensHOE coeTMHEHNE bubnuoreka [JOK
107
KOH/JIEHCAaTOPOB 17.02.2025 | https://m.edsoo.ru/d11e8ce7
108 IlocnenoBaTenbHOE COETMHEHUE bu6mmoreka [IOK
KOHJEHCATOPOB 18.02.2025 | https://m.edsoo.ru/1€992920
109 DHeprus 3apsHpKeHHOTO KOHAEHcaTopa bubmorera [IOK
p p A P 19.02.2025 | https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 S — https://m.edsoo.ru/5fb2acb5
20.02.2025 | https://m.edsoo.ru/2743404
0
11 JIBr>keHue 3apsSKEHHON YaCTUIIbI B bubnuoreka [JOK
OJHOPOJTHOM 3JIEKTPUUYECKOM I0JIe 21.02.2025 | https://m.edsoo.ru/8341d6ac
112 P
CHICHHE Saad 24.02.2025
O06o011IeHre 1 cucTeMaTr3amus 3HaHUH bubmuoreka [JOK
113
1o Teme "Dnekrpuueckoe nojue" 25.02.2025 | https://m.edsoo.ru/5752603f




114 KonTtposneHas paboTa o teme bubmuoreka [IOK
"Onexrpudeckoe nosne" 26.02.2025 | https://m.edsoo.ru/cefe90e9
Cuna toxa. [TocTossHHBIN TOK. Y CIOBUS bubmmoreka [{OK

115 CYyILECTBOBAHUS IIOCTOSHHOIO 27.02.2005 https://m.edsoo.ru/233311b
JJIEKTPUYECKOTO TOKA 5

16 | Meroumia toia. Hanpsierie i S1C 28.02.2025 E;I:g/ilr?:ee;sifﬁ/l(<)839a1 15

117 3akon Oma ISt yJacTKa LEeTHn. bubnuoreka [JOK
DIEeKTPUYECKOE COMTPOTUBIICHNE 03.03.2025 | https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb COIIPOTHUBIICHUS

118 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €ro bubnuoreka [IOK
JUTMHBI Y TIOMIAIA TOTIEPEYHOTO 04.03.2025 | https://m.edsoo.ru/95fcdf51
CEUYCHUS

119 VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. bu6mmoreka [IOK
Pemenue 3agau 05.03.2025 [ https://m.edsoo.ru/437£f8300

120 [TocnenoBarenbHOE, MapajliebHOE, bu6mmoreka [IOK
CMEIIIAaHHOE COEAMHEHUE MPOBOIHUKOB 06.03.2025 | https://m.edsoo.ru/236£7e07

121 Pacu€t pa3BeTBIEHHBIX JIEKTPUUECKUX bubnuoreka [JOK
ueneit. [Ipasuna Kupxroda 07.03.2025 | https://m.edsoo.ru/1794cf37

bu6mmoreka [JOK

122 Pemenue 3amau 10.03.2025 }91ttps://m.edsoo.ru/388 1b46

123 PaGora snexkTpuyeckoro Toka. 3aKoH bubnunorexa [JOK
Jxoyns —Jlenna 11.03.2025 | https://m.edsoo.ru/a3605¢c5¢

bubnunoreka [JOK

124 Pemenue 3azau 12.03.2025 | https:/m. edsocI)_.[ru/676 1bf0f

125 MOoUIHOCTh 3JEKTPUUYECKOTO TOKA. bubnunoreka [JOK
TerioBass MOIITHOCTh, BEIJIEIsIeMasl Ha 13.03.2025 | https://m.edsoo.ru/99750a6f




pesucrope

126 Pemenue 3anau Bubmroteka LIOK
8 14.03.2025 | https://m.edsoo.ru/eb72fc24
127 OJ1C u BHyTpeHHEE CONIPOTUBIICHHE bubnuorexa [JOK
HCTOYHHUKA TOKA 17.03.2025 | https://m.edsoo.ru/72d453af
128 3akon Oma Jy1st IOJTHOM (3aMKHYTOM) bubnuoreka [JOK
ANEKTPUYECKON LIenn 18.03.2025 | https://m.edsoo.ru/221f40fb
bubmmoreka [{OK
129 P )
elIeHue 3a1a4 19.03.2025 t91ttps.//m.edsoo.ru/35 80b67
bu6moreka [IOK
130 M
OUIHOCTE HCTOMHHIA Toka 20.03.2025 | https://m.edsoo.ru/a0ae51d8
bu6moreka [IOK
131 | Koporkoe samikarine 21.03.2025 | https://m.edsoo.ru/546£5632
132 Konpaencarop B 1ienu NoCTOSIHHOTO bu6mmoreka [IOK
TOKa 02.04.2025 | https://m.edsoo.ru/35368f3e
bu6mmoreka [JOK
133 P
ClHICHHE 3a1at 03.04.2025 | https://m.edsoo.ru/4410cef0
Pemenne 3agau mo teme "IlocTOSIHHBIN bubnuoreka [JOK
134 .
3JIEKTPUYECKUN TOK" 04.04.2025 | https://m.edsoo.ru/a7340a29
" N bu6mmoreka [JOK
Pemrenne 3agau o reme "[locTossHHBIM
135 . " https://m.edso0.ru/744261b
AJIEKTPUYECKUN TOK 07.04.2025 g
136 Pemenne 3agau mo Teme "IlocTOSIHHBIN bubnuoreka [JOK
ANEKTPUUECKUH TOK" 08.04.2025 | https://m.edsoo.ru/eb5d4687
137 O06o01eHre 1 cucTeMaTr3amusa 3HaHUHA bubmuoreka [JOK
1o TeMe "[IoCTOSIHHBIN 2IEKTPUYECKU 09.04.2025 | https://m.edsoo.ru/bfd7a050




n

TOK

KonTtposneHas paboTa o teme

bu6mmoreka [{OK

138
"IloCTOSIHHBIN 27eKTpUYECKUi TOK" 10.04.2025 | https://m.edsoo.ru/1885ddf1
DnexTpuyeckas IpoBOJUMOCTh
139 a3JIMYHBIX BEIECTB. DIEKTPUIECKUI bubnmorexa LOK
p ' p 11.04.2025 | https://m.edsoo.ru/da794295
TOK B MeTaj1ax. CBEpXIpOBOIMMOCTD
DNEeKTPUYECKUN TOK B pacTBOpax u bubnuoreka [JOK
140 .3 :
pacruiaBax 3JEKTPOJIUTOB. 3aKOHBI 14.04.2025 https://m.edsoo.ru/4b42349
dapajes A7 AMEKTPOIIN3a 1
bu6moreka [IOK
141 One €CKHU TO azax. [ma3zma
FICKTPIHCCICHIT TOR B rasax. LUl 15.04.2025 | https://m.edsoo.ru/92d92(76
142 DIIEKTPUYECKHUI TOK B BaKyyMe. bubmuorexa [JOK
Baxyymubie npuOopbl 16.04.2025 | https://m.edsoo.ru/2E+160
143 DIJIEKTPUYECKUI TOK B bubnuoreka [IOK
IIOJIYIIPOBOJHUKAX 17.04.2025 | https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 II e 0 //m. .
OJIYIIPOBOTHUKOBBIE ITIPUOOPHI 18.04.2025 gttps //m.eds00.ru/8362220
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HAPsIKEHUS
B LIETIM TIOCTOSTHHOTO TOKA MPY MOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX
145 nu3Me I/ITeJ'ILHLII)l( n(brl)/IGO OB" WIH Bubmrorexa LIOK
" p P p 5 21.04.2025 | https://m.edsoo.ru/5643ea56
3HAKOMCTBO C IIU(PPOBOI
nabopatopueii no ¢usuke. [pumepsr
n3MepeHus: GU3NYECKUX BETUYUH MIPH
MIOMOIIIM KOMIBIOTEPHBIX JaTYUKOB"
146 DuU3NYECKUN IIPAKTUKYM I10 TEME bubnuoreka [IOK




"N3yueHne HEpaBHOMEPHOTO JABUKEHUS
C LEJIBIO ONPEACIICHUSI MTHOBEHHO N
ckopoctH"

22.04.2025

https://m.edsoo.ru/f6292£5f

147

PuU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOM II0CcKoCcTH"
nin "HccrnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH TIPH PaBHOYCKOPEHHOM
IBIOKeHUN"

23.04.2025

bubmmoreka [IOK
https://m.eds00.ru/6960b6ef

148

®u3N4EeCKU NIPAKTUKYM IO TEME
"N3mepeHue yckopeHusi CBOOOIHOTO
nanenus" win "M3ydenve nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"

24.04.2025

bu6moreka [IOK
https://m.edsoo.ru/d1ea2402

149

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHue NBUKEHUS TeJa Mo
OKPYXHOCTH C TIOCTOSIHHOM TI0 MOTYJTIO
ckopocthio" win "MccnenoBanue
3aBHCHMOCTH TIEpHOJ1a 0OparieHus
KOHHMYECKOTO MasiTHUKA OT €ro
napameTpoB"

25.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

DuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHune paBHOAECUCTBYIOLIEN CUJIBI
MIPH IBIKEHUU OpycKa M0 HAKIOHHOM
mwiockocTu" wim "[IpoBepka runoTesbl
0 HE3aBHCHUMOCTH BPEMEHH JIBUKEHUS
Opycka 1Mo HaKJIOHHOM MIOCKOCTH Ha
3a/IaHHO€ PAcCTOSIHUE OT €ro Macchl”

28.04.2025

bubnuoreka [JOK
https://m.edsoo.ru/0b34db8
4

151

DuU3NYECKUN IIPAKTUKYM I10 TEME

bu6mmoreka [JOK




"HccnenoBanue 3aBUCUMOCTH CUII
YIPYrOCTH, BO3HUKAIOIIUX B IIPYKUHE
Y PE3MHOBOM 00paslie, OT UX
nedopmanuu” nim "Usyuenue
JABMOKCHUA CUCTEMBI TCJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM Yepe3 JIETKUI
65oK"

29.04.2025

https://m.edsoo.ru/b55b&81al

152

@uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuiirieHTa TpeHus mno
BEJIMYMHE YIIIOBOTO KOYPPUIIEHTA
3aBucumoctu Frp(N)" nmmn
"UccnenoBanue OBMKEHUS OpycKa 1Mo
HaKJIOHHOM TUIOCKOCTH € IEPEMEHHBIM
ko3 durmenTom TpeHus" uiIu
"N3ydyenue IBUKEHUS rpy3a HA Baly €
TpeHuem"

30.04.2025

bu6moreka [IOK
https://m.edsoo.ru/b83b160
7

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue yciaoBHUl paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh
BpaieHusa" unm "KoncrpynpoBanue
KPOHIUTEHHOB U pacy€T CUII
ynpyroctu" uin "U3yyenue
YCTOMYUBOCTH TBEPAOIO TeNa,
HMMEIOIIETO IJI0MIab ONophI"

05.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/4a04{4{7

154

DuU3NYECKUN IIPAKTUKYM 110 TEME
"N3mepeHune ummynbca Tena 1no
TopMo3HOMY nyTu" ninu "M3mepenune
CHJIBI TSITH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIIS U MOIITHOCTHU CHJIBI

06.05.2025

bu6mmoreka [JOK
https://m.edso0.ru/856fb28e




Taru" nwim "CpaBHEHUE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHIIbI"
nnu "HccienoBanue coxpaHeHUsI
HMITYJIbCA IIPU YIIPYTOM
B3auMoeiicTBun" win "M3mepenne
KUHETUYECKOM SHEPIrUu Teja Mo
TOpPMO3HOMY ITyTH"

155

@uU3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne u30TepMHUECKOro Iporecca
(peKOMEHJ0BAHO UCIOIb30BaHHUE
uudposoii Jabopatopun)" wiu
"M3ydyeHnne n30XopHOTro mporecca’ uin
"N3yuenne n3zobapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUSI COCTOAHUS"

07.05.2025

bu6moreka [IOK
https://m.edsoo.ru/eOfe7e07

156

DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHON TEMmI0EMKOCTH"
unu "HccnenoBanue mpoiecca
OCTBHIBaHHUS BEIIeCTBA" MM
"HccnenoBanue agnadbaTHOTO
npouecca" nnu "N3yuenue
B3aMMOCBSI3U SHEPTUH
MEXMOJIEKYJSIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KUIICHUS KUIKOCTEH"

12.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

157

DuU3nYECKU IPAKTUKYM I10 TEME
"N3yueHue 3akOHOMEPHOCTEN
WCTIapeHus KUAKOCTEN" i
"N3mepenue yaeapHON TEIIOThI
niaBieHus apaa" unum "M3yuenue
CBOWCTB HACBIIIEHHBIX apoB" MU

13.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/6bla23b5




"N3mepenne abCOMOTHOM BIAKHOCTH
BO3/yXa M OI[EHKAa MaCChl TIApOB B
nomenienuu". Mamepenue
Kod(QpHIIHEHTA TOBEPXHOCTHOTO
HATSHKCHUS

158

PuU3NYECKU IPAKTUKYM I10 TEME
"HaGntoienue npeBpaiieHust SHEPTruu
3apsKEHHOTO KOHAEHCATOPa B SHEPTHI0
M3JIYYeHHS CBETOMO A" W
"N3ydyeHne npoTekaHus TOKa B LEMH,
coJieprKallel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
MOTEHIIMAJIOB (HANPSDKEHUs) IPU
[IOCJIEA0BATEIEHOM COETMHEHUHN
KOHAEHCATOPOB"

14.05.2025

bu6moreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIAHHOTO
COCJIMHEHUS PE3UCTOPOB" MIH
"N3mepenue yieabHoro
COMPOTHBIICHUS IPOBOJIHUKOB'" HIIN
"HccnenoBanue 3aBUCUMOCTH CUIIbI
TOKa OT HAIIPSDKEHUS JJIS JIAMITbI
HakajauBaHus"

15.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/2b179d9
8

160

DuU3nYECKU IPAKTUKYM I10 TEME
"Habnronenue anekTpoiausa" uim
"U3mepenue 3apsa 0JHOBATIEHTHOTO
noHa" wnu "UccinenoBanne
3aBUCUMOCTHU CONPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI' WU

16.05.2025

bu6mmoreka [JOK
https://m.edso0.ru/64b6e901




"CHsiTHE BOJBT-aMIIEPHON
XapaKTEePUCTUKHU auoaa"

PesepBubiit ypok. O60011eHNE 1

. bubnuorexa [JOK
161 cHCTEMAaTHu3aInsI 3HaHUH T10 TeME
" " 19.05.2025 | https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBHblit ypok. O60011eHNE U bubnuorexa [JOK
162 chcTeEMaTH3a 3HAHHUH 10 TEME https://m. . 14
HCTeMaTU3alus 3HaHUU 110 TEM 20.05.2025 ttps://m.edsoo.ru/3149956
"unamuka" b
PesepBHrlii ypok. O00011I€HIE U
P P . bubnuoreka [JOK
163 CHCTEMAaTHU3alUs 3HAaHUH 10 TEME
" " 21.05.2025 | https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJOTO Tea
PesepBurrii ypok. O000111€HIE 1
164 CI/ICTIe)MaTmZp us 3HaHI/If/I'Iu 0 TEME bubmmorexa [OK
" 1 " 22.05.2025 | https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHECHHS B MEXaHUKE
Peseprubrit ypok. O6001eHNE 1
165 CHCTEeMAaTH3alMs 3HaHUH 10 TeMe bubmuorexa [JOK
"OCHOBBI MOJIEKYJISIPHOKHUHETUYECKOU 23.05.2025 | https://m.edsoo.ru/de148976
Teopun"
PesepBubiit ypok. O6001meHNE 1
166 CHCTEeMaTH3alMs 3HAaHUH 10 TeMe bubnuoreka [JOK
"Tepmoannamuka. TerioBbie 26.05.2025 | https://m.edsoo.ru/Obcc77cl
MAaIIuHb"
PesepBuriit ypok. O6001IeHE U
167 CHCTE€MaTHU3alus 3HaHUHI 110 TEME bubmuoreka [JOK
"ArperatHble COCTOSIHHSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoap”
163 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK

CHCTeMaTHU3allus 3HaHUH 0 TeMe

https://m.edsoo.ru/f2381c0c




"DnexTpuueckoe mnojue"

PesepBHelit ypok. O600IIeHNE 1

. bubnuorexa [JOK
169 CUCTEMaTH3aIus 3HAHUM 110 TeMe 1
" . . " https://m.edsoo.ru/3caebdal
[1oCTOSIHHBIIM 37EKTPUUECKUN TOK
PesepsHblit ypok. O60011IeHNE U
P P . bubnuorexa [JOK
170 CUCTeMaTH3aIus 3HAHUM 110 TeMe 1
" " https://m.edsoo.ru/cc7681d4
Toxu B pa3smMuHbIX cpeaax
OBIIEE KOJIMYECTBO YACOB I1O0 170 16

[TPOTPAMME
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